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Description 

FIELD OF THE INVENTION 

The present invention relates to a magnetic head s 
used for a rotary head of a video tape recorder or the 
like, and a head apparatus assembled by using the mag- 
netic head. 

DESCRIPTION OF THE RELATED ART 10 

In the original structure of a magnetic head 1 used 
for a video tape recorder (VTR), a head chip 2 consisting 
of magnetic substances was bonded to a brass head 
base for fixing 3 and a wire was wound around the head is 
chip as shown in Figs. 11 (a) and (b). A terminal strip 4 
is bonded to a surface of the head base 3. An end of a 
winding member 5 is soldered to the terminal strip 4. 
The magnetic head 1 is assembled in this way and fixed 
to a surface of an upper drum 6, which forms one of the 20 
rotary drums with a screw 7 as shown in Fig. 11 (c). The 
fixed condition is shown in Fig, 11 (d). Figs. 11 (c) and 
(d) represent the rotary drums with two heads. The up- 
per drum 6 assembled as shown in Fig, 11(d) is fitted 
into a lower drum 8 of the fixed side and the rotary por- 2S 
tion formed In the center of the lower drum 8 as shown 
in Fig. 1 1 (e). A rotary transformer 9 composed of a fixed 
side core 9a and a rotary side core 9b is disposed under 
the rotary portion. Wires are wound around each core 
9a and 9b. The side of the magnetic head 1 and a side 30 
of a recording and/or reproducing circuit (not illustrated) 
are electro-magnetically coupled through the rotary 
transformer 9. 

Fig. 12 shows the coupled condition of the upper 
drum 6 and the lower drum 8. In Fig. 12, a reference 35 
numeral 1 0 represents a fixed portion and 1 1 represents 
a rotary portion, and the upper drum 6 on the side of the 
rotary portion 1 1 is fixed on the tip of a rotary axis 1 2 
and rotated by rotatbn driving means (not illustrated). 
Also, a printing base 1 3 is fixed on the upper surface of 4o 
the upper drum 6. A coil on the rotary side of the rotary 
transformer 9 is connected to the printing base 1 3 with 
a wire 14. 

Individual brass head base 3 is produced by die for- 
mation in the above mentioned former magnetic head ^ 
1 . When the magnetic head 1 is assembled, a discrete 
head chip 2 is combined with the head base 3 and used. 
Therefore, the brass head base 3 Is also served as a jig 
in a series of the manufacturing process including the 
process of bonding the head chip 2 which is previously so 
produced to the head base 3, winding wires, molding 
and a curvature finishing of a chip sliding surface. Then, 
when the single magnetic head 1 discretely manufac- 
tured is carried, a special housing case has been need- 
ed so as not to damage the head. On the other hand, ss 
since a videotape recorder (VTR) integrated with a cam- 
era as an unit is becoming smaller and lighter, rt is nec- 
essary to reduce the weight by grams. Also, it is required 



that a head base used for a small-sized video tape re- 
corder becomes smaller and lighter and that the head 
base structure has excellent precision and processabil- 
ity. 

For example, since a 8 mm VTR integrated with a 
camera as a unit has a small diameter of a rotary drum 
cylinder which is 30 mm and less, the size of the head 
base should be smaller. 

Since brass has very high thermal conductivity, ad- 
jacent solder melts because of the thermal conductive 
rate traveling from, for example, a glass epoxy base 
bonding on the brass base to brass, when an end of a 
wire is fixed to a terminal strip with solder at wiring. Thus, 
there is a problem in which a soldering iron cannot be 
pressed for enough time. 

Also, when a flying erase head used for completely 
erasing a recorded part at recording on a video tape re- 
corder and eliminating a noise which is called rainbow 
noise is fitted to a rotary drum, it is unavoidable to posi- 
tion a dummy base of the same weight on a diagonal 
line in order to keep the weight balance at the time of 
rotating the rotary drum. 

In such a condition, instead of metal brass, ceramic 
material and plastic material are examined as a material 
of base board; however, ceramic material is hard to be 
processed and has a disadvantage in its cost, and plas- 
tic material has weak weatherability and mechanical 
strength and has a big thermal expansion coefficient 
and weak heat stability. As a result, although the plastic 
material is light, the plastic material could not take the 
place of brass. Also, generally, a chip and base board 
require grounding to prevent electrification in the head 
chip. In this point, the ceramic and plastic materials can- 
not be used as the materials. 

Further, a bonding agent is hard to penetrate 
through former base board materials when the head 
chip is bonded to the head base, so that It is a problem 
that the bonding strength of the chip is weak. 

As explained above, due to the base board materi- 
als, a former magnetic head has a problem in its man- 
ufacturing process of, for example, processability, chip 
bonding strength, portability and soldering work, and al- 
so has a problem In that the magnetic head is unsuitable 
for miniaturizing and reducing the weight. 

JP-A-2 161 605 discloses the features of the pre- 
amble of claim 1 and the use of a substrate of ceramic, 
glass or resin. JP-A-1 042 004 discloses a conductive 
resin used to form a holding case. The holding case sur- 
rounds a magnetic core used as a reading/writing head 
and enables attachment and grounding to a head base. 

SUMMARY OF THE INVENTION 

A purpose of the present invention is to improve a 
base board material and to provide a magnetic head and 
a head apparatus which can intend to miniaturize its size 
and reduce its weight. 

Another object of this invention is to provide a mag- 
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netic head and a head apparatus which can remove a 
problem in its manufacturing process, for example, 
processability, chip bonding strength, portability and sol- 
dering work. 

According to the present invention there is provided 
a rotary type magnetic head as set out in claim 1 . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing a magnetic head of 
the first embodiment of this invention. 

Fig. 2 is an exploded perspective view showing a 
head apparatus using a magnetic head of the first em- 
bodiment. 

Fig. 3 is an exploded sectional view showing a head 
apparatus using a magnetic head of the first embodi- 
ment. 

Fig. 4 is a plan view of a modification of the first em- 
bodiment. 

Fig. 5 shows a magnetic head showing some fea- 
tures of this invention. 

Fig. 6 shows a modification of the head of Fig. 5. 

Fig. 7 is a perspective view showing the third em- 
bodiment of this invention. 

Fig. 8 is a perspective view showing a chip bonding 
portion of a magnetic head of the fourth embodiment of 
this invention. 

Fig. 9 is a sectional view taken on the line A-A in 
Fig. 8. 

Fig. 10 is a side and sectional view showing a chip 
bonding method. 

Fig. 1 1 is a perspective view showing a former mag- 
netic head and a head apparatus using the magnetic 

head. 

Fig. 12 is a sectional view showing a former head 

apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Figs. 1 , 2 and 3 are process drawings showing a 
manufacturing process of a magnetic head in the first 
embodiment of this invention. 

In Fig. 1(a), a head chip shown by a reference nu- 
meral 21 is produced by joining a pair of core half sub- 
stances (magnetic substance) between which a gap 
portion is sandwiched. A head base 22 is an injection 
molding product shaped like an approximate circle with 
molding materials so as to fit a shape of a rotary drum. 
Two base portions 22A are provkJed on the head base 
22 as the way of projecting from the circumference of 
the head base. Thus, the head base 22 is used for two 
heads. Further, a chip bonding portion 22B is provided 
as the way of projecting from each base portion 22A. A 
hole 23 whch fits the rotary axis of the rotary drum is 
formed in the center of the head base 22. Terminal strips 
24 are bonded on the surfaces of the above mentioned 
two base portions 22A. respectively The above men- 



tioned head base 22 is molded by injecting molding ma- 
terials formed from conductive resin materials. For ex- 
ample, as described in the Gazette of Japanese Patent 
Laid Open No. 20731 3/1 987, the molding materials are 
s compounded of the following materials: 

(A) thermosetting resin (such as epoxy resin) 14-40 
percentage by weight including a hardening agent, 
hardening accelerator and catalyst; 

(B) globular carbon and/or globular black lead hav- 
ing a diameter of 5-150 p. m, 10-85 percentage by 
weight; and 

(C) inorganic filler 5-56 percentage by weight which 
uses an inorganic fiber having a grain diameter of 
50 |j. m and less or a fiber length 1 mm and less, 
corresponds to fine powders such as silica. CaCOs 
and glass bead or layer inorganic compound 
groups. As the layer inorganic compound groups, 
at least one of clay including montmorillonite, hec- 
torite and hydrohalloysite, sulfide such as thallium 
sulfide, phosphate such as zirconium hydrogen- 
phosphate, and halide such as ferric oxychloride 
can be used. Also, as the molding materials, ther- 
moplastic resin as described in the Gazette of Jap- 
anese Patent Laid Open No. 95158/1989 can be 
used. 

The head chip 21 is bonded on the surface of each 
chip bonding portion 22B. As shown in Fig. 1(b), a wire 
25 is wound around the head chip 21 and an end of a 
wire 25 is soldered to the terminal strip 24. 

Next, as shown in Fig. 1 (c), a magnetic head in Fig. 
1(b) is attached to a jig for tape lapping (cylinder for 
processing) 26 so as to lap the head chip 21 (finishing 
of the sliding surface) for tape. A finished nnagnetic head 
20 is shown in Fig. 1 (d). 

The magnetic head 20 in Fig. 1 (d) is screwed with 
a screw 28 and fixed on a surface of an upper drum 27 
as shown in Ftg. 2(a). Fig. 3 shows the side section be- 
fore combining the magnetic head 20 with the upper 
drum 27. Then, the upper drum 27 in Fig. 2(a) on which 
the magnetic head 20 is screwed is fitted into a rotary 
portion in a lower drum 29 in Fig. 2(b). 

Fig. 4 shows a modification of the first embodiment. 
In this modification, the first embodiment is applied to 
four channel heads. In Fig. 4. a head base 22 having 
four base portions 22A is produced by injection molding 
and the head chip 21 is bonded to a tip portion 22B of 
each base portion 22A. Then, after a wire 25 is wound 
around the head chip 21 , the end of the wire 25 is sol- 
dered to the terminal strip 24 bonded to each base por- 
tion 22A of the head base 22. 

Fig. 5 shows the magnetic head showing some fea- 
tures of this invention. Fig. 5(a) is a perspective view 
and Fig. 5(b) is a front view. 

This embodiment explains a double azimuth mag- 
netic head where two head chips are arranged on a 
base. In a magnetic head 30 in Fig. 5, two housing por- 
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tions are provided in a head base 31 which is previously 
formed from conductive resin materials and head chips 
32 and 33 without winding wires are buried in the hous- 
ing portions and fixed. As a fixing method for fixing the 
head chips 32 and 33 in the housing portions of the head 
base 31, each head chip is pressed and fitted to the 
housing portion, or an adjacent portion of the housing 
portions is heated and fixed after each head chip is fitted 
into the housing portion. 

Also, when the head base 31 is produced by injec- 
tion molding, the head chips 32 and 33 can'be held in a 
die and be molded as an unit, instead of fitting the head 
chips 32 and 33 into the housing portions previously 
supplied in the head base 31 . That is, if conductive resin 
materials are injected and molded after the head chips 
32 and 33 are held in predetermined positions in the die, 
the head chips 32 and 33 are fitted to the head base 31 
at hardening (die temperature 200 °C ) at the same time, 
so that a chip bonding process is no longer needed. 
Then, winding members 36 and 37 are wound around 
the head chips 32 and 33 and the ends of the members 
36 and 37 are soldered to a terminal strip 40 on the head 
base 31 . 

Fig. 6 shows a modification of the head of Fig. 5. 
Fig. 6(a) is a perspective view and Fig. 6(b) shows a 
relationship of the positions between the horizontal and 
height directions of four head chips. 

In this modification, there are provided four channel 
heads for broadcasting VTR. In Fig. 6, four housing por- 
tions are provided in the head base 31 which is previ- 
ously formed from conductive resin materials. In the four 
housing portions, four head chips 32, 33, 34 and 35 are 
buried and fixed. The method of fixing the head chips 
32-35 in the housing portions in the head base 31 is the 
same method as the case of Fig. 5. Each head chip is 
pressed and fitted into the housing portions, or an adja- 
cent portion of the housing portion is heated and fixed 
after each head chip Is fitted into the housing portion. 

Also, as shown in the case of Fig. 5, when the head 
base 31 is molded by injection, the head chips 32-35 
are held in a die and can be also molded as a unit at the 
same time. That is. conductive resin materials are in- 
jected and molded, so that the head base 31 is pro- 
duced; however, if the head base is molded by injection 
after the head chips 32-35 are held In predetermined 
positions in the die. the four head chips 32-35 are fitted 
to the head base 31 at the same time of hardening. After 
that, winding members 36, 37, 38 and 39 are wound 
around the four head chips 32-35, respectively and the 
ends of the members 36-39 are soldered to the terminal 
strip 40. In this case, when each head chip 32-35 is bur- 
ied and formed, the determination of heights HI , H2, H3 
and H4 from the base of each chip and gap intervals 
between each chip Ig^^, tgg^ ^rid tgg3 makes it possible 
to fit the chip into the base 31 and at the same time to 
arrange correctly the position of each fitted chip. 

In Fig. 7, the third embodiment of this invention is 
explained. How to fit three heads or five heads on the 



rotary drum is explained. Fig. 7 (a) shows that a former 
magnetic head using a brass base is fitted on the upper 
drum. Figs. 7(b) and (c) show the condition in which a 
discrete magnetic head using base materials formed 

5 from conductive resin materials which are explained in 
the first embodiment is fitted on the upper drum. 

As shown in Fig. 7(a), when three former magnetic 
heads 1 using a brass base are fitted on the upper drum 
6, the three magnetic heads 1 are disposed by the in- 
to terval of 90** to the center. Further, in order to make the 
drum keep a rotary balance, a dummy base 15 is 
screwed with a screw 7. On the other hand, since a mag- 
netic head 51 in Fig. 7(b) using base materials formed 
from conductive resin materials has about 1/5 of the 

IS weight of the former head, it is not especially necessary 
to fit the dummy base for balancing when the head 51 
is fixed on the upper drum 53 with a screw 52. Similarly, 
in a case of five heads, the dummy base for balancing 
is not needed as shown in Fig. 7(c). 

20 Also, in Fig. 7, a case in which the discrete magnetic 
head 51 is disposed on the upper drum 53 is explained. 
However, when the head base is formed as an unit in 
order to attach a plurality of magnetic heads on a head 
base as shown in the embodiment in Fig. 1, a dummy 

25 base portion and the head base 22 can be also molded 
as a unit at molding. 

According to the embodiments mentbned above, 
the use of conductive resin materials for the head base 
reduces the weight of the head base to about 1/5 of a 

30 former head base and especially makes a VTR appara- 
tus lighter when a plurality of magnetic heads are used. 
Also, because synthetic resin is used, injection molding 
can be performed, so that a complicated base board can 
be produced. A base board of a complicated shape can 

3S be easily produced with high precision. Therefore, when 
positions of a plurality of heads having different head 
heights such as a magnetic head for broadcasting are 
determined, the positions can be determined by a cast- 
ing with precision. Also, the position in the horizontal 

40 (circumference) direction between the heads can be de- 
termined with precision at molding. Further, the base 
materials used for the above mentioned embodiments 
have low thermal conductivity. Accordingly, when a lead 
wire connected with a rotary transformer is soldered to 

^ the terminal strip on the base, the adjacent portion does 
not melt and the work efficiency is good. Also, since the 
molding materials having conductivity are used, a head 
chip which needs to prevent electrification can be elec- 
trically connected to the head base. In addition, because 

so the material has light weight, when an odd number of 
heads are disposed on the drum as in the case when a 
flying erase head is used, the dummy base for balancing 
is not required. Also, when dummy forming is needed, 
the dummy base can be formed at the same time of the 

55 molding. 

Fig. 8 is a perspective view showing a chip bonding 
portion on a magnetic head of the fourth embodiment of 
this invention. Fig. 9 is a sectional view taken on the line 
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pendent on claim 2, wherein said head base has a 
plurality of base portions (22A} projecting from the 
circumference of the head base, and supporting the 
housing portions for fixing said plurality of head 
5 chips. 

6. The magnetic head according to claim 2, wherein 
said head base for fixing said plurality of head chips 
holds said plurality of head chips in predetermined 

10 positions, said predetermined positbns being ob- 
tained by holding said head chips in said predeter- 
mined positions in the die when the head base is 
molded so that relative positions In horizontal and 
vertical directions between said head chips are de- 

^5 termined. 

7. A head apparatus comprising a magnetic head as 
claimed in any preceding claim, wherein the head 
is disposed on the rotary drum. 

20 

8. The head apparatus according to claim 7. 
wherein said head apparatus has a dummy base in 
the form of a housing portion without a head chip 
bonded to it disposed for rotatively balancing said 

25 rotary drum and the dummy base is molded as a 
unit with said head base by using said conductive 
resin materials. 



30 Patentanspruche 



A-A in Fig. 8. Fig. 1 0 is a side and sectional view showing 
a chip bonding method. 

In this embodiment, when the head chip 21 is bond- 
ed on the conductive head base 22 fomned by injection 
molding, the weak chip bonding strength, which is a 
drawback of plastic, can be made stronger and also the 
conductivity of the bonding portion can rise higher pro- 
vided that the surface roughness of a chip bonding por- 
tion 22 B is made partly rougher as shown in Figs. 8 and 
9. The partly rougher chip bonding portkxi can be easily 
made if chemical etching is performed when the die is 
produced. As shown in Fig. 10, the head chip 21 is bond- 
ed by an adhesive agent 60 to the bonding portbn 22B 
where the surface roughness is made rougher After 
that, a wire is wound around the head chip 21 as men- 
tioned above and the end of the wire is connected to the 
terminal strip formed on a surface (the opposite surface 
to the illustrated surface) of the base portion 22A. 

As mentioned above, where the surface roughness 
of the bonding portbn 228 to which the head chip 21 is 
bonded is made rougher, the head chip bonding 
strength becomes stronger, so that the magnetic head 
can be mass-produced and that the conductivity be- 
tween the head chip and the head base rises higher. 
Thus, the magnetic head having stronger mechanical 
strength and superior electric efficiency can be manu- 
factured. 



Claims 

1 . A rotary type magnetic head comprising a head chip 

(21 ) consisting of magnetic substances and a head 
base (22) for fixing said head chip, the head base 

(22) having an approximately circular shape so as 
to fit a shape of a rotary drum, characterised in that: 
said head base is made of conductive resin mate- 
rials, said head base has been molded as a unit, 
using a die, and said head base holds said head 
chip in a predetermined position, sakd predeter- 
mined position being obtained by holding said head 
chip in said predetermined position in the die when 
the head base is molded. 

2. The magnetic head according to claim 1 comprising 
a plurality of saki head chips. 

3. The magnetic head according to claim 1, or 2. 
wherein said conductive resin materials contain at 
least carbon and synthetic resin. 

4. The magnetic head according to claim 1, 2, or 3 
wherein said head base for fixing said head chip has 
a housing portion for each chip and each head chip 



1. Rotationsmagnetkopf mit einem Kopfchip (21 ) aus 
magnetischen Substanzen und einem Koptgrund- 
korper (22) zum Befestigen des Kopfchips, wobei 

35 der Kopfgrundkorper (22) eine annahernd runde 
Form hat, um ihn an die Form einer Rotationstrom- 
mel anzupassen. dadurch gekennzeichnet, dal3 der 
Kopfgrundkorper aus leitfahigem Kunststoff besteht 
und als Einheit mit dem Kopfchip in einer vorgege- 

40 benen Position unter Verwendung einer Form ge- 
formt worden ist, wobei diese vorgegebene Position 
durch Halten des Kopfchips in dieser vorgegebe- 
nen Position in der Form wahrend der Formung des 
Kopfgrundkorpers erhalten wurde. 

45 

2. Magnetkopf nach Anspruch 1 mit einer Vielzahl von 
Kopfchips. 

3. Magnetkopf nach Anspruch 1 oder 2, bei welchem 
so der leitfahige Kunststoff zumindest Kohlenstoff und 

Kunstharz enthatt. 

4. fs4agnetkopf nach Anspruch 1, 2 oder 3, bei wel- 
chem der Kopfgrundkorper zum Befestigen des 
Kopfchips einen Gehausebereich fur jeden Chip 
aufweist und jeder Kopfchip in den jeweiligen Ge- 
hauseberek:h eingepa8t und befestigt ist. 



is fitted into the respective housing portion and set- ss 
tied. 

5. The magnetic head according to claim 4 when de- 
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5. Magnetkopf nach Anspruch 4. soweit er vom An- 
spruch 2 abhangig ist, bei welchem der Kopfgrund- 
korper eine Vielzahl aus seinem Umfang herausra- 
gender Sockelbereiche (22A) aufweist, welche die 
Gehausebereiche zum Befestigen der Vielzahl von 
Kopfchips enthalten. 

6. Magnetkopf nach Anspruch 2, bei welchem der 
Kopfgrundkorper zum Fixieren der Vielzahl von 
Kopfchips dieselben in vorgegebenen Positionen 
halt, wobei diese vorgegebene Positionen durch 
Halten der Kopfchips in diesen vorgegebenen Po- 
sitionen in der Form wahrend der Formung des 
Kopfgrundkorpers erhatten wurden, so daf) die re- 
lativen Positionen der Kopfchips untereinander in 
horizontaler und vertikaler Richtung bestimmt sind. 

7. Kopfanordnung mit einem Magnetkopf nach einem 
der vorhergehenden Anspruche, bei welcher der 
Kopf in einer Rotationstrommel angeordnet ist. 

8. Kopfanordnung nach Anspruch 7, welche einen 
Leer-Grundkorper in Form eines Gehauseberei- 
ches ohne dort befestigten Kopfchip aufweist, der 
zum Auswuchten der Rotationstrommel eingesetzt 
wird, und der Leer-Grundkorper als Einheit mit dem 
Kopfgrundkorper aus leitfahigem Kunstsloff ge- 
formt ist. 



Revendlcations 

1. TSte magn6tique de type rotatif, comprenant une 
plaquette (21) de tete constitute de substances 
magn6tiques et une base (22) de tSte pour fixer la- 
dite plaquette de tete, la base (22) de tdte prtsen- 
tant une forme approximativement circulaire de ma- 
nidre ^ s'ajuster dans une forme d'un tambour rota- 
tif, caracterlsee en ce que: 

ladite base de t§te est faite de matdriaux con- 
ducteurs en rSslne, ladite base de tdte ayant etd 
moul6e en une pi^ce, au moyen d'une coquille, et 
en ce que ladite base de tdte maintient ladite pla- 
quette de t§te dans une position pr6d6terminee, la- 
dite position pr6d6termin6e 6tant obtenue en main- 
tenant ladite plaquette detete en ladite position pr6- 
d^termin^e dans la coquille lorsque la base de tSte 
est moulde. 

2. TSte magnetique selon la revendication 1 . compre- 
nant plusieurs desdites plaquettes de tete. 

3. T§te magn6tique selon la revendication 1 ou 2, 
dans laquelle lesdits mat6riaux conducteurs en r6- 
sine contiennent au moins du carbone et une rdslne 
synth^tk;iue. 

4. Tete magnetique selon la revendication 1 . 2 ou 3. 



dans laquelle ladite base de t§te pour fixer ladite 
plaquette de tdte prdsente un logement pour cha- 
que plaquette, et chaque plaquette de t§te est en- 
gagde dans le logement respectif et y est montde 
s de manidre stable. 

5. TSte magn6tique selon la revendication 4, dans la- 
quelle lorsqu'elle depend de la revendication 2, la- 
dite base de tSte pr^sente plusieurs portions de ba- 

10 se (22A) en saillie par rapport a la circonference de 
la base de tdte. et supportant les logements pour 
fixer lesdites plusieurs plaquettes de tdte. 

6. Tdte magndtique selon la revendication 2, dans la- 
is quelle ladite base de tete, pour fixer lesdites plu- 
sieurs plaquettes de tgte, maintient lesdites plu- 
sieurs plaquettes de tete dans des positions predt- 
termindes. lesdites positions pr6d6termin6es 6tant 
obtenues en maintenant lesdites plaquettes de tdte 

20 dans lesdites positions predeterminees dans la co- 
quille lorsque la base de tSte est moulde, de telle 
sorte que des positions relatives entre lesdites pla- 
quettes de tdte sont ddtermindes dans la direction 
horizontale et dans la direction verticaie. 

25 

7. Agencement de tdte, comprenant une tete magnd- 
tique selon Tune quelconque des revendlcations 
prdcddentes. dans lequel la tdte est disposde sur le 
tambour rotatif. 

30 

8. Agencement de tdte selon la revendication 7, dans 
lequel ledit agencement de tdte prdsente une base 
fact ice, sous la forme d'un logement sans plaquette 
de tete lide ^ celui-ci, disposd pour equilibrer ledit 

35 tambour rotatif en rotation, la base factice dtant 
moulee en une piece avec ladite base de tdte en 
utillsant lesdits materiaux conducteurs en rdsine. 
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FIG. 1(a) FIG.l(l>) 
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FIG. 1(c) FIG.l(ci) 
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FIG. 3 
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FIG. 6(a) 
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FIG. 6(b) 
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FIG. 12 (RELATED ART) 
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